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TITLE: Radio Channel Control Method 
ABSTRACT 

[Purpose] The present invention relates to a mobile radio communication system for 
performing root diversity, and has the purpose of preventing sudden breaks in 
communications during handoff 

[Constitution] During handoff when a mobile station 7 shifts from zone A, to A 2 
with overlapping radio zones, base stations 3 and 4 which are common to the base 
stations making up zone A } immediately prior to handoff and zone A 2 immediately after 
handoff are selected as braches for root diversity before and after handoff. 



CLAIMS 



1. A radio channel control method for connecting a mobile station (7) which 

moves through overlapping zones (A 1; A 2 ) where the radio zones of a plurality of base 
stations (1-6) overlap to said base stations such that the base station control station 
performs route diversity; characterized in that during handoff where said mobile station 
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(7) moves between of the plurality of base stations (1-4) forming the overlapping zone 
(A,) prior to handofF and the plurality of base stations (3-6) forming the overlapping 
zones (A 2 ) after handofF, the common base stations (3, 4) are selected as route diversity 
branches before and after said handofF. 



DETAILED DESCRIPTION OF THE INVENTION 
Technical Field of the Invention 

The present invention relates to a radio channel control method, and particularly to a 
mobile radio communication system for performing route diversity. 

In mobile radio communication systems such as car telephones and cellular telephones, 
there are cases in which communications with the base station with which the mobile 
station was communicating until then becomes difficult due to the movement of the 
mobile station even during a call, in which case various handofF processes are necessary 
for newly finding the nearest base station and switching the channel connection. It is 
desirable for the call not to be suddenly cut off during such a handofF. 

Conventional Art 

In the radio channel control methods of conventional mobile radio communication 
systems, when the channel quality is degraded while a mobile station is communicating 
with a certain base station, the mobile station performs a handofF by, for example, 
reporting the channel quality degradation to the base station control station, whereby the 
base station control station has the base stations in the vicinity of the mobile station 
measure the reception field strength with that mobile station, and switching the channel 
to a base station having the highest reception riled strength of the measurement results. 

On the other hand, root diversity where base station radio zones are minimized, the 
radio zones of a plurality of base stations are made to overlap, and the point of 
connection of a mobile station is made the base station which obtains the largest 
reception voltage of the base stations having radio zones in which the mobile station is 
present, has been conventionally known. 

For example, as shown in Fig. 3, when a mobile station (MS) 7 moves from a position 
(1) in zone A, where the radio zones of the base stations (BS) 1-4 overlap through (2) to 
a position (3) in zone A 2 where the radio zones of BS3-6 overlap, at the position (1), the 
BS having the highest reception voltage is chosen from among BS1-BS4, and at the 
position (3), the BS having the highest reception voltage is chosen from among BS3- 
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BS6. In this way, each of BS1-BS6 is taken as a diversity branch in root diversity, and 
enables a uniform communication quality over a wide area. Therefore, with root 
diversity, there is conventionally no concept of handoff. 

Problems to be Solved by the Invention 

Thus, in the above-mentioned conventional method, communication is switched 
between absolutely independent base stations before and after handoff, so that the 
communication can suddenly be interrupted at the mobile station. Additionally, in 
conventional root diversity, if when MS7 lies in the overlapping zone A! (1) of Fig. 3, 
The reception voltage of BS1 or BS2 will be at a maximum, and when MS7 lies in the 
overlapping zone A 2 (3), the reception voltage of BS5 or BS6 will be at a maximum, 
then when MS7 lies at the position (2) between the overlapping zones and A 2 , there 
are cases in which sudden interruptions occur due to the channel switching from BS1 or 
BS2 to BS5 or BS6. 

The present invention has been made in view of the above points, and has the purpose 
of offering a radio channel control method which resolves the above problems by 
performing branch selection so that there will be a base station which can be a common 
branch before and after handoff. 

Means for Solving the Problems 

Fig. 1 shows a diagram for explaining the principles of the present invention. The 
present invention selects, as a root diversity branch for before and after handoff, a base 
station 3, 4 which is common to the base stations 1-4 which form an overlapping zone 
Z x immediately prior to handoff and the base stations 3-6 which form an overlapping 
zone A 2 immediately after handoff, during handoff when a mobile station (MS) 7 moves 
from an overlapping zone A l in which the radio zones of the base stations (BS) 1-4 
overlap to an overlapping zone A 2 in which the radio zones of the base stations (BS) 3-6 
overlap. 

Functions 

The functions of the present invention for the case of selection combining in which the 
branch with the best channel quality is chosen in root diversity shall be explained with 
reference to Figs. 1(A) and (B). 

In a mobile radio communication system which employs root diversity, when an MS7 
lies in the overlapping zone A, as indicated by (1) in Fig. 1(A), then the BS1-BS4 near 
MS7 will be made a connection destination branch as indicated by (1) in the drawing 
(B). 
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After handoff is performed when the MS7 which is communicating moves to the 
position (2) in Fig. 1(A), that is, moves from the overlapping zone A, to zone A 2 , then 
MS7 moves into the overlapping zone A 2 indicated by (3). 

Here, at the handoff position (2) as indicated by Fig. 1(B), a switch is made from BS1, 
BS2 to BS5, BS6 as a branch for a connection destination, and BS3 and BS4 are made 
connection destination branches as is. Then, in the position (3) after handoff, the BS3- 
BS6 which form the overlapping zones A 2 are made connection destination branches. 

That is, in the present invention, by selecting the BS3 and BS4 which commonly form a 
part of the overlapping zone A, prior to handoff and the overlapping zone A 2 after 
handoff as root diversity branches, it is possible to channel-connect either one of BS3 or 
BS4 with MS7 immediately prior to handoff, and perform a handoff while 
communicating. 

Embodiments 

Fig. 2 shows a diagram for explaining the operations of an embodiment of the present 
invention. Fig. 2(A) shows the positions of the base stations, the radio zones and the 
path of movement of the mobile station (MS) 7. In part (A) of the drawing, the white 
circles indicate base stations (BS), positioned according to x and y coordinates. The 
squares formed by the dashed lines indicate the overlapping zones where the radio 
zones of the base stations positioned at the four corners thereof overlap. 

The mobile station (MS) 7 moves in the order (1), (2), (3), . . ., (9) as shown in Fig. 
2(A), i.e. moves in the order of overlapping zones B,, B 2 , B 3 , B 4 and B 5 . Additionally, 
the control station 1 1 is capable of communicating with the base stations and the mobile 
station, determines the position of MS7 by the measurement results of reception field 
strength from the base stations, and makes the four base stations having the highest 
reception field strengths the diversity branches. 

Next, the operations of the present embodiment shall be described. When the MS 7 
first lies in the overlapping zone B, as indicated by (1), the four base stations BS(1, 2), 
BS(2, 2), BS(1, 3) and BS(2, 3) forming the overlapping zone B, are called a diversity 
branch. Next, when the MS7 moves and goes to the position (2) in Fig. 2(A), the 
position (2) is a boundary position between the overlapping zones B, and B 2 , so that 
immediately after the MS7 passes the position (2), a handoff is activated with respect to 
a control station 1 1 from the MS7 or a nearby BS. 

Then, the control station 11 normally leaves the two BS's with the strongest reception 
field strengths as diversity branches, selects the other two stations from among nearby 
BS's having high reception field strengths, and makes this the new branch. That is, at 
the position of (2), as is clear from Fig. 2(A), the MS7 is closest to the BS(2, 2) and 
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BS(2, 3), so that the two BS's with the strongest reception field strengths are these base 
stations BS(2, 2) and BS(2, 3), and the other two stations are the two remaining stations 
forming the overlapping zone B 2 , i.e. BS(3, 2) and BS(3, 3). 

Here, since the MS7 is channel-connected to the BS(2, 2) or BS(2, 3) at least 
immediately before reaching the position (2), channel switching does not occur at BS(2, 
3) and BS(2, 2) even when handoff is performed immediately after passing position (2) 
such that the BS(1, 2) and the BS(1, 3) are switched to the BS(3 5 2) and BS(3, 3), 
whereby problems such as momentary breaks in communications during handoff do not 
occur. 

In a similar way, since immediately after the MS7 has passed position (4) in Fig. 2(A), 
handoff is activated due to the move from the overlapping zone B 2 to B 3 , but two of the 
BS's, i.e. BS(2, 3) and BS(3, 3) which are shared between the four BS's forming the 
overlapping zone B 2 and the four BS's forming the overlapping zone B 3 are made root 
diversity branches, and the BS(3, 4) and the BS(2, 4) forming the overlapping zone B 3 
of the destination together with the BS(2, 3) and BS(23, 3) are made root diversity 
branches. 

Then, the base stations forming root diversity branches are as shown schematically in 
Fig. 2(B) by performing channel connection control as described above. 

In this way, according to the present invention, sudden breaks in communication during 
handoff can be prevented because communications are performed with the base stations 
that are common to before and after handoff are used as root diversity branches. 

The present invention is not restricted to application to square zones as described above, 
and can be applied to radio zones of any shape, for example, other two-dimensional 
planar polygonal zones such as triangular and hexagonal zones, or three-dimensional 
radio zones inside buildings. 

Effects of the Invention 

As described above, according to the present invention, the mobile stations can perform 
handoff while channel-connected to the same base stations immediately before and 
immediately after handoff, so as to have the advantage of being capable of preventing 
momentary interruptions of communication during handoff. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 A diagram for explaining the principles of the present invention. 
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Fig. 2 A diagram for explaining the operations of an embodiment of the present 
invention. 

Fig. 3 A diagram for explaining an example of a conventional radio channel control 
method. 

Description of the Reference Numerals 

1-6 base station (BS) 

7 mobile station (MS) 

1 1 control station 

A,, A 2? B r B 5 overlapping zones of radio zones 



